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Abstract

This paper builds upon prior work that described the relevance of the IS 2002 model curricu-
lum for ABET accreditation. The authors previously grouped the IS 2002 learning units by the
ABET core curriculum areas for information systems. The most recent ABET guidelines em-
phasize assessment of program learning outcomes and alignment of these outcomes with the
information systems community. This paper demonstrates how the IS 2002 model curriculum
can be used for the new ABET requirements.
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1. INTRODUCTION e IS in Organizations

Previously, the IS 2002 information systems
model curriculum guidelines (Gorgone, et al,
2002) were shown to be useful for accredita-
tion through the relationship of IS 2002
learning units (LUs) to the ABET areas of
information systems curriculum content
(Landry, et al 2004, 2005). The ABET ac-
creditation requirement was that IS pro-
grams report on curriculum coverage of the
following topic areas:

e Hardware and Software

e Modern Programming Language

¢ Data Management

¢ Networking and Data Communications

e Systems Analysis and Design

© 2010 EDSIG
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IS programs seeking accreditation are to
report on semester-hour coverage, both core
and advanced, in each of the six content
areas, and also list specific courses that em-
body a significant amount of content in each
area.

The IS 2002 model curriculum was demon-
strated to be a useful means for describing
the content areas. IS 2002 learning units
(LUs) were mapped to the content areas,
providing a detailed description of each area
in terms of a set of specific learning goals.
When faculty link their local courses to the
model curriculum using a mapping process
(Daigle, et al, 2004), an indirect mapping to
the ABET areas is also achieved (because
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courses are mapped to IS 2002 LUs which
are mapped to the ABET areas). And be-
cause the IS 2002 LUs are the basis for a
national exit assessment exam, it was possi-
ble to report assessment results in terms of
these ABET content areas (Landry, et al,
2004).

While reporting on the ABET content areas
remains an accreditation requirement, ABET
has added an outcomes-based approach to
its accreditation process. In 2007, ABET
began requiring that IS programs identify
learning objectives and outcomes at the
program level. The objectives are the ex-
pected accomplishments during the first few
years after graduation, and the outcomes
are what a student is expected to be able to
do at the time of graduation. The objectives
and outcomes were to be achievable by gra-
duates and exiting seniors, respectively, and
be periodically assessed using data collection
and analysis techniques. The outcomes as-
sessment process must include an evalua-
tion step as well, one that would close the
loop and lead to program improvements
(ABET, 2007; Rogers, 2009).

We believe that the outcome-based ap-
proach required by ABET is consistent with
the educational philosophy of the IS 2002
model curriculum. This paper will demon-
strate how IS 2002 is useful for outcomes
assessment. The remainder of this paper
discusses the ABET program outcomes and
two related outcomes criteria associated
with the outcomes. The link between IS
2002 and ABET outcomes is then described,
and an example is used to illustrate the
mapping of a course to the ABET outcomes
and IS 2002 LUs.

2. ABET PROGRAM OUTCOMES

The revised ABET accreditation criteria
(ABET CAC, 2007) includes a requirement
regarding program outcomes, that is, educa-
tional outcomes to be achieved by exiting
seniors by the time of graduation. These
criteria are referred to commonly as “a
through i,” apply to computer science, in-
formation systems, and information technol-
ogy programs, and are enumerated in Sec-
tion 3 of the ABET self-study questionnaire,
entitled “Program Outcomes.”

© 2010 EDSIG
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Criterion

The program has documented measurable
outcomes that are based on the needs of the
program’s constituencies.

The program enables students to achieve, by
the time of graduation:

(a) An ability to apply knowledge of com-
puting and mathematics appropriate to
the discipline;

(b) An ability to analyze a problem, and
identify and define the computing re-
qguirements appropriate to its solution;

(c) An ability to design, implement and
evaluate a computer-based system,
process, component, or program to meet
desired needs;

(d) An ability to function effectively on
teams to accomplish a common goal;

(e) An understanding of professional,
ethical, legal, security, and social issues
and responsibilities;

(f) An ability to communicate effectively
with a range of audiences;

(g) An ability to analyze the local and
global impact of computing on individu-
als, organizations and society;

(h) Recognition of the need for, and an
ability to engage in, continuing profes-
sional development;

(i) An ability to use current techniques,
skills, and tools necessary for computing
practices. (ABET, 2007, p. 14)

We considered and interpreted these criteria
for our specific information systems pro-
gram, and wrote one-word identifiers that
were easy to remember and captured the
essence of each outcome (in order from a to
i): BASICS, ANALYZE, BUILD, TEAMING,
ETHICS, COMMUNICATION, IMPACT, LEARN-
ING, and TOOLS.

An additional outcomes-based ABET re-
quirement is that “the program outcomes
are consistent with those accepted by the
information systems community” (ABET,
2007, p. 14). We believe that IS 2002 is
useful for addressing both the “a-i” set of
outcomes criteria as well as the criterion of
IS community acceptance.
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3. IS 2002 MODEL CURRICULUM

The IS 2002 model curriculum is a set of
curriculum guidelines for four-year under-
graduate degree programs. One of the key
goals of the model curriculum is to produce
graduates with industry-desired skill sets
(Landry, et al, 2000). At the most detailed
level is what we feel is the heart of the mod-
el curriculum—its 150 learning units, devel-
oped by a consortium of faculty and industry
collaborators. The LUs encompass educa-
tional content, including a learning goal and
an indicator of the depth of coverage rec-
ommended.

The depth of coverage used is a modified
Bloom scale. When mapping local courses to
learning units, a faculty member uses the
depth metric as follows. For each local
course, identify the IS 2002 LUs that are
covered by the local course, and for each
local course objective-LU pair, assign a
number between 1 and 4, where:

1 = Recognition of element

2 = Differentiate among knowledge ele-
ments

3 = Use knowledge, with hints, direction
and assistance

4 = Apply knowledge to new problems
without assistance

4. OUTCOMES-BASED LINKAGE
BETWEEN ABET AND IS 2002

The linkage between the ABET outcomes
criteria (a through i) and IS 2002 LUs is re-
ferred heretofore as the "ABET-LU” mapping.
Although the authors are content matter
experts in curriculum and information sys-
tems thinking, and have previously pub-
lished an ABET-LU mapping, multiple varia-
tions of an ABET-LU mapping are possible.
The mappings presented here are the au-
thors’ interpretations of how the ABET out-
comes criteria and IS 2002 LUs fit together
to describe program outcomes at the au-
thors’ local institution. For the simplicity of
classification, each LU was mapped into one-
and-only-one ABET outcomes criterion. Fa-
culty at other institutions could follow a simi-
lar process to interpret their locally-defined
program outcomes in terms of ABET out-
comes criteria and IS 2002.

© 2010 EDSIG
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Table 1 in the appendix illustrates a sum-
mary of one possible (the authors’) ABET-LU
mapping. The table contains, for each ABET
outcome, the letter and ABET criterion
statement, the author’s one-word label, the
authors’ interpretation of the outcome’s
meaning, and a listing of the mapped LUs.

This mapping reflects the view that, in addi-
tion to the fundamentals (BASICS), the IS
2002 model curriculum emphasizes analysis
(ANALYZE), and design (BUILD), and organi-
zational context (IMPACT), based on the fre-
quency of mapped LUs in each ABET out-
come area.

Taking a look at a specific outcome criterion,
ETHICS, seven learning units have been
mapped to that content area. See Table 2 in
the appendix, which also contains the LU
goal.

An analysis of the chosen ethical LUs indi-
cates that IS ethics, according to IS 2002,
concerns professional ethics and a profes-
sional code of conduct; responsibilities
among the professional roles of manage-
ment, users, and designers; individual prin-
cipled behavior with respect to time man-
agement and communication; and the con-
cept of alignment.

5. EXAMPLE: CREATING A COURSE-
TO-PROGRAM OUTCOMES MAP FOR
A LOCAL COURSE

Given the creation of a complete ABET-LU
map that accounts for linking each of the
150 LUs into one of the nine ABET learning
outcomes, local courses can be mapped.
The process we are describing is to take a
local course, one taught in an IS program,
and follow a three-step process. The
process described would accomplish an ABET
task, that of supplying a course-to-program
outcomes map required of an ABET self-
study (ABET, 2007, p. 7). In our case, we
adopted the ABET outcomes criteria a
through i as our program’s learning out-
comes. We decided to do this, and then in-
terpret the ABET outcomes for the meaning
they have for our program. Therefore, for
our school, creating the course-to-program
outcomes map is an activity consistent with
the separate “a through i” compliance check.

ABET recommends a tabular format linking
course outcomes to program outcomes with
each cell indicating which course outcomes
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relate to which program outcomes, and the
strength of that relationship. The means of
specifying the “strength” of a relationship is
not specified; we have chosen the modified
Bloom depth metric from IS 2002. The
course-to-program outcomes mapping
process for a course is as follows:

1-Identify an ABET outcome that maps to
the local course

2-Identify LU(s) with the ABET-LU map
for that ABET outcome

3-Write a local course objective

Note. "“Local objective” is an IS 2002 term.
Local objectives may or may not be course
syllabus objectives. Local course objectives
may be written to indicate the local coverage
and interpretation of the mapped LU. The
ABET equivalent of local objectives is
“course outcome.” ABET requires a mapping
between your (local) courses and student
outcomes. Since ABET Outcomes must be
enabled, if your student outcomes are differ-
ent than those provided by ABET, then you
may show they are enabled by mapping
your student outcomes to those of ABET.
Thus the composition is a mapping from
your (local) courses to ABET student out-
comes.

The following is an example of the three-
step process to create a course-to-program
outcomes map. The course chosen in this
example, entitled “database for information
systems”, is likely to be common to many
curricula and contains a combination of ob-
ject oriented programming, advanced data-
base concepts and techniques, and software
development principles and practices. The
course is sometimes referred to as an “im-
plementation” course because it emphasizes
later life cycle activities, rather early activi-
ties such as requirements analysis. A course
description is as follows: The course builds
on relational database and programming
concepts by exploring the analysis, design,
and implementation of more complex data-
base systems. Topics include advanced data
modeling, advanced query design, and appli-
cation development in a database program-
ming environment. Typical prerequisites are
an object-oriented programming sequence, a
course in database management, and ma-
turity (junior or senior year).

© 2010 EDSIG
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An assessment leader and course instructor
looked at a list of course syllabus objectives
and each of the nine ABET program outcome
criteria. They identified four primary linkag-
es, and together, they wrote four local ob-
jectives, and identified the depth-level for
each. See Table 3 in the appendix.

The local objective on good design and cod-
ing practices shown in Table 3 was chosen to
map in the ABET ETHICS outcome criterion.
We might choose to select one of the seven
learning units most closely matching the lo-
cal objective. That might be LUs 10 or 12
(see Table 2), depending on the intent of the
local objective, as either a personal integrity
or trustworthiness issue for an individual
professional, or else as an adherence to
practices that are in the public good. It is
possible to link a course outcome to multiple
program outcomes. Doing so would result in
an additional indicator in each cell along a
row. For this course, we developed course
outcomes so that they would map cleanly
into a single ABET area.

6. CONCLUSION

The use of IS 2002 has been show to assist
in ABET accreditation in the following ways:

¢ demonstrating depth and breadth of cov-
erage in curriculum content areas (Lan-
dry, et al 2004, 2005)

e demonstrating compliance with ABET
outcomes criteria

e demonstrating alignment of outcomes
with the IS community

e creating outcomes

maps

Additional work linking IS 2002 is possible,
especially utilizing the ABET-LU linkages for
performance assessment using online certifi-
cation exams whose questions map to LUs.

course-to-program
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APPENDIX - TABLES 1-3

TABLE 1. ABET-LU MAPPING
An ability to apply knowledge of computing and mathe-

ABET Crit (a) matics appropriate to the discipline
Computing--basic fundamentals in CIS-ISC at level 1 and
nterpret  pasics 220 Hoar; alera and statstics soping math o spe
times in a project management course
Course.LU Lvi Learning unit title
0.13.01 1 Work and activity concepts
0.13.02 1 Support: individuals vs groups
0.13.03 1 Info analysis: individual vs group
0.13.05 2 Organizing personal data resources
0.13.06 2 Database terminology and concepts
0.13.07 2 Accessing/retrieving/storing data
0.13.08 2 Is life cycle: developing with packages
0.13.11 2 Implementing simple algorithms
0.13.15 2 IS Technology Evolution
1-5 1 Systems and Quality
1.7 1 IT Hardware and Software
3.16 2 IS Theory
3.22 2 Systems and Quality, and IS
3.27 2 IS Types
3.28 2 IS Development Standards
3.30 1 Personal, Performance Evaluation
4.62 3 Telecom, Systems View HW/SW
4.63 2 IT Peripheral Devices
4.64 1 IT Hardware Architectures
4.65 1 IT Systems Software Components, Interactions
4.67 2 OS Functions
4.68 1 OS Environments and Resources
4.69 2 0S, Installation, Configuration for Multi-Media
4.70 2 0OS, Interoperability and Systems Integration
4.71 3 0OS, Installation, Configuration of Multi-User Systems
5.43 2 Data: Characters, Records, Files, Multi-Media
5.44 2 ADTs, Classes, Objects
5.45 2 Problem Solving, Formal Problems and IS

© 2010 EDSIG http://isedj.org/8/67/ August 6, 2010
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5.61 2 Programming: Language Comparison
6.32 2 Telecom, Devices, Media, Systems
6.33 2 Telecom, Organizational Support By
6.35 2 Telecom, Standards, Standard Organizations
6.36 2 Telecom, Central/Distributed Systems
6.37 2 Telecom, Architectures, Topologies, Protocols
6.38 2 Telecom, Hardware and Software
6.40 2 Telecom, Installation, Implementation
8.89 2 ADTs: Database Models and Functions
9.116 4 IS Life Cycles and Projects
ABET Crit (0) the compating requrements appropriate to its slution
Problem solving in context of programming, classical and
nterpret  waLvze  CHlSSCarented systems analyis and desgn, retuorking
early life cycle activities
Course.LU Lvi Learning unit title
0.3 1 Problem Solving, Small IS
0.13.04 2 Info analysis: finding is/it requirements
0.13.1 2 Procedural/event driven programming
0.14 3 Problem Solving, with Packages
0.15 3 Information Use Strategies
1.13 3 IS Personal Level Systems
3.19 2 Personal, Cognitive Process
3.20 2 Personal, Goals and Decisions
3.21 2 Decision Making, Simon Model
3.24 2 Systems, Work-Flow, Organizational Systems
5.42 3 Information Measurements/Data/Events
5.53 2 ADTs: Data and Files Structures
5.54 3 ADTs: Arrays, Lists, Trees, Records
7.72 3 IS Analysis and Design Tasks
7.74 3 IS Requirements and Specifications
7.77 2 IS Development Risks/Feasibility
7.78 3 IS Continuous Improvement and IS
8.99 2 IS Requirements/Work-Flow Planning
9.101 2 IS Implementation with Objects, Event Driven
10.108 4 IS Development, Project Management Tools

© 2010 EDSIG http://isedj.org/8/67/ August 6, 2010
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10.110
10.111

ABET Crit

Interpret

Course.LU
0.13.13
0.13.14
0.13.16

1.6
1.8
5.46
5.47
5.48
5.49
5.50
5.51
5.55
5.57
5.60
6.41
7.75
7.76
7.81
7.82
7.83
7.84
8.88
8.90
8.91
8.95
8.96
8.98
9.103

(c)

BUILD

Lvi

W W W W wWw W W W NMNDN W W W N W W WMNDNDNWWDNWwW R WwWNNDN

IS Applications, Production Systems

IS Requirements and Database

An ability to design, implement and evaluate a computer-
based system, process, component, or program to meet
desired needs

Emphasis on later life cycle activities of design, implemen-
tation and testing across domains of programming, SA&D,
project management, etc.

Learning unit title

Implementing and event driven applications
IS Development with Prototyping
Implementing a personal is application
Information and Quality

IT Systems Specification

Object Representation of a System

Problem Solving, Algorithm Development
Problem Solving, Top Down Implementation
Problem Solving, Object Implementation
Problem Solving, Modules/Cohesion/Coupling
Verification and Validation, A Systems View
ADTs: Indexed Files, Keys

Problem Solving, Data and File Applications
Problem Solving, Design, Test, Debug
Telecom, LAN, Installation, Configuration

IS Design and Implementation

IS Rapid Prototyping

IS Database Applications Development
Problem Solving, Complexity Metrics

IS Software Quality Metrics

Systems and Quality Metrics/Assessment
IS Data Modeling

IS Database and IS Implementation

IS Database Application Structuring

IS Database Conceptual/Logical Models

IS Functional Specifications

IS Development and Conversion

IS Development Testing

© 2010 EDSIG
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10.109 2 IS Development, Project Close Down
ABET Crit (d) é\g nf:v/'(/)ilt;yg?alfunction effectively on teams to accomplish a
Concepts and theories on groups and teams, both within
Interpret  Teawing 21 ouside of CI worng e professonal i 2 team to
and complete CIS projects
Course.LU Lvi Learning unit title
7.79 3 Interpersonal, Consensus Development
7.80 3 Interpersonal, Group Dynamics
8.86 2 Interpersonal, Synergistic Solutions
8.87 3 Interpersonal, Agreements and Commitment
9.120 3 IS Management and IS Department Organization
ABET Crit (e) o socialfasues and responsibities oo S
Roles and responsibilities for various IS professionals; eth-
outside the IS context; professional codes of ethics
Course.LU Lvi Learning unit title
1.10 1 Characteristics of an IS Professional
1.12 1 Ethics and the IS Professional
3.23 2 Systems, Role of Management, Users, Designers
7.85 2 IS Professional Code of Ethics
9.112 4 Personal, Proactivity, Principled Action
9.113 4 Interpersonal, Empathetic Listening
9.114 4 Interpersonal, Goals, Mission, Alignment
ABET Crit (f) ?//IZ-:' :fei/ity to communicate effectively with a range of au-
Interpret  COMMUNICATION i, 0 200 O e documentation, mterviewing ekils
Course.LU Lvi Learning unit title
8.94 3 IS Development and Project Management
8.97 2 IS Conversion Planning
8.117 4 Personal, Presentation
9.115 3 IS Responsibility to Sell Designs to Management
10.105 3 IS Development, Project Planning

© 2010 EDSIG
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10.106 4 IS Development, Project Management
10.126 Personal, Time and Relationship Management
aBETCHt () n b erale the el ond gte et of o
Interpret IMPACT /;\7 ;L/“;g/i L:/eacrl’/;izogfy ifns”L;isc tznd concepts dealing with infor-
Course.LU Lvi Learning unit title
0.4 1 IT and Society
1.9 2 IT and Attaining Objectives
2.200 2 Evolution of IT use
2.201 2 E-commerce relationship types
2.202 2 Value and Supply chain concepts
2.203 2 Customer issues and solutions
2.204 2 E-commerce functionality
2.205 2 Interorganizational Ethical Issues
2.206 2 Hardware/Software Inter-organizational System
2.207 2 Inter-organizational IS Development Methodologies
2.208 2 Individual Privacy Concerns
3.17 2 IS as a Strategic Component
3.18 2 IS Development and Management
3.25 2 Models, Organizational Relationship to IS
3.26 2 IS Planning
3.29 2 IS Implementation, Outsourcing
3.31 2 IS Society and Ethics
3.119 3 Ethics and Legal Issues
3.123 2 IS Management of IS Function
6.34 2 Telecom, Economics, Design Issues
6.39 2 Telecom, Services, Reliability, Security...
6.124 2 IS Management of Emerging Technologies
8.127 3 Quality and Performance Management
10.121 3 Personal, Leadership and IS
10.122 2 IS Policies and Standards
10.125 2 IS Implementation and Outsourcing
ABET Crit (h) Recognition of the need for, and an ability to engage in,

continuing professional development

© 2010 EDSIG
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Interpret

Course.LU
1.11
9.118

ABET Crit

Interpret

Course.LU
0.2
0.13.09
0.13.12
5.52
5.56
5.58
5.59
7.73
8.92
8.93
9.100
9.104
10.107

LEARNING

Lvi

TOOLS

,_
<

AN W W W W W W NN DNDN-

Life-long learning, career paths, on-the-job learning, using
help features of tools and technology evaluation

Learning unit title
IS Careers

Personal, Life-Long Learning

An ability to use current techniques, skills, and tools ne-
cessary for computing practices

Identifying, acquiring, learning, and applying a variety of
computer-based tools

Learning unit title

Knowledge Work Software

Configure and customize a package
Implementing a simple database design
Problem Solving, Environments and Tools
Problem Solving, IS Applications, Sub-Structures
Problem Solving, with Files and Database
Problem Solving, File/DB Editors/Reports

IS Commercial Implementations

IS Database Application Implementation

IS Application Development/Code Generation
IS Application with Programming Language

IS Applications, Programming Environment

IS Development, Project Management
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TABLE 2. LEARNING UNITS FOR ABET ETHICS

IS Bloom
2002 LU LU-title LU-Goal
Level
course
Characteristics of an to e_xplam the_ concepts of_lnd|V|duaI
1 10 1 ; decision making, goal setting, trustwor-
IS Professional .
thiness and empowerment
. _ | to present and discuss the professional
1 12 1 Ethl_cs and the IS Pro and ethical responsibilities of the IS
fessional L
practitioner
Systems, Role of to discuss a systems based role for
3 23 2 Management, Users, .
- management, users and designers
Designers
7 85 > IS Professional Code to explain the use of a professional code
of Ethics of ethics to evaluate specific IS actions
. to develop a functional understanding of
Personal, Proactivity, . o : .
9 112 4 L - proactive principled behavior and time
Principled Action
management
to ensure attitudes necessary to suc-
cessful team behavior including empa-
Interpersonal, Empa- thetic listening, consensus negotiation,
9 113 4 N . : ! -
thetic Listening conflict resolution, and synergistic solu-
tion finding, and to apply the concept of
commitment and rigorous completion
9 114 4 Interpersonal, Goals, to ensure goal setting and alignment of

Mission, Alignment

team activities with project obligations
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TABLE 3. EXAMPLE OF A COURSE-TO-PROGRAM OUTCOMES MAP

Course Outcome

(write course outcome below, using
a learned capability verb)

Basics

Analyze

Build

Teaming

Ethics

Communication

Impact
Learning
Tools

Model transactional (e.g. sales or-
der) data systems based on re-
quirements stories

Develop a row-editor application
that adheres to an n-tier architec-
ture, runs on a web server, and that
performs read, insert, update, and
delete, operations on a database
table

Practice good design practices, such
as a 3-tiered architecture, and good
coding practices, such as meaning-
ful identifier naming, that supports
high quality and maintainability of
software

Using the DDL and DML of the
Structured Query Language and MS
SQL-Server, write and test ad-
vanced queries, such as stored pro-
cedures, triggers, views, and audit
logs
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